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(54) Initializing optical disc systems 

(57) A system for initializing an optical disc player 
when reproduction of data from a side of a multilayer 
disc is desired. The initialization procedure involves de- 



termining one or more initialization values for a first layer 
of data on the side, storing the initialization values de- 
termined for the first layer, and repeating the determin- 
ing and storing steps for the other layers on the side. 



CM 

< 

to 
o 

CM 
O 

00 

o 

Q. 

LU 



Prtited by Jouve, 75001 PARIS (FH) 



BNSDOCID: <EP 0840295A2_I_> 



> 



EP 0 840 295 A2 



21. 

The PLL circuit 17 generates a clock signal based 
upon the binary signal received from the RF equalizer 
and outputs both the clock signal and binary signal to a 
CLV (or 'Constant Linear Velocity") circuit 1 3, a data de- 
coder 18, and a jitter measuring unit 19. 

The CLV circuit 13 generates a CLV control signal 
based upon the received clock signal and binary signal. 
The CLV control signal is coupled through a switch 31, 
and it is used to control the rotational speed of the disc 
such that speed at which data within a track crosses the 
optical pick-up beam is the same for each track on the 
disc - regardless of the radial position of the beam with 
respect to the disc's center. The disc is rotated by a spin- 
dle motor 12, and thus to implement constant linear ve- 
locity rotation, the switch couples the CLV control signal 
to the spindle motor 1 2. 

An initial driving circuit 1 4 is provided for generating 
a non-CLV control signal. The non-CLV control signal is 
coupled to the spindle motor 12 by switch 31 as an al- 
ternative to the CLV control signal, and it causes the disc 
to rotate at a constant angular speed. The position of 
switch 31 is controlled by a control unit 11 (to be de- 
scribed in more detail below). 

The data decoder 18 decodes the data read from 
the optical disc by processing the binary signal and clock 
signal received from the PLL circuit. The decoder then 
outputs the decoded data : and in addition outputs the 
address of the disc sector from which the data originat- 
ed. For purposes of the present description, the decoder 
output is considered to be passed solely to the control 
unit; however, it should be noted that in practice the de- 
coder output is passed to other circuit(s) as well. 

The jitter measuring unit 19 measures the amount 
of jitter in the system through processing of the binary 
signal and clock signal. It outputs an indication of the 
jitter level to the equalizer coefficient setting/automatic 
adjustment unit 21, the focus offset setting/automatic 
adjustment unit 22, and a radial skew offset setting/au- 
tomatic adjustment unit 26. 

The equalizer coefficient setting/automatic adjust- 
ment unit's function during initialization is to calculate a 
coefficient value for each layer on the multilayer optical 
disc and to store the calculated coefficient values in an 
adjustment value storing unit 20. During reproduction of 
a particular disc layer, the equalizer coefficient unit is 
responsive to a layer indication signal, the unit receiving 
the stored coefficient corresponding to the layer being 
reproduced as indicated by the layer indication signal. 
The coefficient received by the equalizer coefficient unit 
is passed to the RF equalizer. 

The focus offset setting/automatic adjustment unit's 
function during initialization is to calculate a focus offset 
adjustment value for each layer on the multilayer disc 
based on the jitter level received from the jitter measur- 
ing unit, and to store the calculated focus offset adjust- 
ment values in the adjustment value storage unit. During 
reproduction of a particular disc layer, the focus offset 



unit is responsive to the layer indication signal, the unit 
receiving the stored focus offset adjustment value cor- 
responding to the layer being reproduced as indicated 
by the layer indication signal. The focus offset adjust- 

s ment value received by the focus offset unit is passed 
to an adder 32. 

The focus gain setting/automatic adjustment unit's 
function during initialization is to calculate a focus gain 
adjustment value for each layer on the multilayer disc 

10 based on the focus error signal received from the optical 
pick-up, and to store the calculated focus gain adjust- 
ment values in the adjustment value storage unit. During 
reproduction of a particular disc layer, the focus gain unit 
is responsive to the layer indication signal, the unit re- 

15 ceiving the stored focus gain adjustment value corre- 
sponding to the layer being reproduced as indicated by 
the layer indication signal. The focus gain adjustment 
value received by the focus gain unit is used by the unit 
to amplify the focus error signal. The amplified focus er- 

20 ror signal generated by the focus gain unit is passed to 
adder 32. 

The adder 32 simply adds the focus offset adjust- 
ment value received from the focus offset unit to the am- 
plified focus error signal received from the focus gain 

25 unit and outputs the sum to a focus servo circuit 4. 

The focus servo circuit 4 is turned on and off by a 
focus servo control signal from the control unit 11 . When 
turned on, the focus servo circuit generates a focus coil 
control signal in response to the sum received from 

30 adder 32. The focus coil control signal controls adjust- 
ment of the optical pick-up's focus position through a 
focus coil 3. Thus, for example, the focus coil moves an 
objective lens of the optical pick-up to change the focus 
position of the pick-up in accordance with the focus coil 

35 control signal received from the focus servo circuit. 

The tracking offset setting/automatic adjustment 
unit's function during initialization is to calculate a track- 
ing offset adjustment value for each layer on the multi- 
layer disc based on the tracking error signal received 

40 from the optical pick-up, and to store the calculated 
tracking offset adjustment values in the adjustment val- 
ue storage unit. During reproduction of a particular disc 
layer, the tracking offset unit is responsive to the layer 
indication signal, the unit receiving the stored tracking 

45 offset adjustment value corresponding to the layer being 
reproduced as indicated by the layer indication signal. 
The tracking offset adjustment value received by the fo- 
cus offset unit is passed to an adder 33. 

The tracking gain setting/automatic adjustment 

50 unit's function during initialization is to calculate a track- 
ing gain adjustment value for each layer on the multilay- 
er disc based on the tracking error signal received from 
the optical pick-up, and to store the calculated tracking 
gain adjustment values in the adjustment value storage 

55 unit. During reproduction of a particular disc layer, the 
tracking gain unit is responsive to the layer indication 
signal, the unit receiving the stored tracking gain adjust- 
ment value corresponding to the layer being reproduced 
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justment values based on the jitter level received from 
the jitter measuring unit and stores the determined val- 
ues. Since the radial skew is the same for each layer in 
the disc, radial skew offset adjustment value determina- 
tion is performed only once, and is not repeated for each 
layer. 

At step S48, the focus offset setting/automatic ad- 
justment unit determines a focus offset adjustment val- 
ue for layer 0 based on the jitter level received from the 
jitter measuring unit. More specifically, the focus offset 
unit varies the focus position of the optical pick-up within 
a predetermined range of focus positions and sets the 
focus offset adjustment value according to the focus po- 
sition where the jitter level is minimized. The determined 
focus offset adjustment value is stored in the adjustment 
value storage unit as the variable "FCSJDFFO". 

Fig. 5 shows how the focus offset adjustment value 
is determined. Initially, the focus offset value is set to "0" 
and the jitter value corresponding to the "0" offset (point 
A) is stored. The focus offset value is then varied about 
"0" in both the positive and negative directions in order 
to determine the point of minimum jitter (point B). 

Once the offset corresponding to minimum jitter is 
determined, the offset is increased (positive direction) 
from the value corresponding to minimum jitter to a "pos- 
itive displacement offset value", at which the jitter has 
increased to a predetermined level above the minimum 
jitter (point C), and the positive displacement offset val- 
ue is saved. Next, the offset is decreased (negative di- 
rection) from the value corresponding to minimum jitter 
to a "negative displacement offset value", at which the 
jitter has once again increased to a predetermined level 
above the minimum jitter (point D), and the negative dis- 
placement offset value is saved. 

Finally, the positive displacement offset value and 
negative displacement offset value are averaged to de- 
termine the focus offset adjustment value (point E, or 
"Bias Point"), which will be used during reproduction. 

Computing the focus offset adjustment value in this 
manner, rather than by simply setting the offset to the 
value at which the jitter appears minimum (point B), pro- 
vides for a system that is more error tolerant. For exam- 
ple, interference in the form of dust particles on the disc 
may prevent determination of the jitter minimum point to 
within an acceptable tolerance; whereas the above-de- 
scribed averaging technique will mitigate the effect of 
such interference and thereby allow determination of a 
bias point that is within acceptable tolerance. 

Referring back to Figs. 2A and 2B, at step S49, the 
equalizing coefficient setting/automatic adjustment unit 
computes an equalizer coefficient by varying the coeffi- 
cient within a predetermined range and observing the 
jitter that results in the reproduced RF signal. The coef- 
ficient that results in the lowest jitter level is the coeffi- 
cient that will be used in reproduction of layer 0, and it 
is stored in the adjustment value storing unit as 
"EQ_COEF0 n . 

At step S50, the focus gain setting/automatic ad- 



justment unit calculates the focus gain adjustment value 
for layer 0 based on the focus error signal received from 
the optical pick-up, and stores the calculated focus gain 
adjustment value in the adjustment value storage unit 

5 as "FCS_GAIN0°. 

At step S51 , the tracking gain setting/automatic ad- 
justment unit calculates the tracking gain adjustment 
value for layer 0 based on the tracking error signal re- 
ceived from the optical pick-up, and stores the tracking 

10 gain adjustment value in the adjustment value storage 
unit as "TRK_GAIN0". 

At step S52, the content of a predetermined disc 
address is read, and from the content at the disc address 
a determination is made as to whether or not the optical 

15 pick-up was focused on layer 0 during execution of steps 
S45-S51 . II it is determined that the pick-up was not fo- 
cused on layer 0 during execution of steps S45-S51; 
step S53 is executed, that is, the tracking servo circuit 
and sled servo circuit are turned off, switch 31 is directed 

20 to couple the initial drive circuit to the spindle motor, the 
focus position of the optical pick-up is set to layer 0, and 
steps S45-S51 are repeated. On the other hand, if it is 
determined at step S52 that the pick-up was focused on 
layer 0 during the original execution of steps S45-S51 , 

25 the process proceeds to step S54. 

At step S54, the tracking servo circuit and sled ser- 
vo circuit are turned off, switch 31 is directed to couple 
the initial drive circuit to the spindle motor, and the focus 
position of the optical pick-up is set to layer 1 . 

30 At step S55, a tracking offset adjustment value is 
determined in the same manner in which it was deter- 
mined in step S45, however the value determined in 
step S55 is stored as the tracking offset adjustment val- 
ue for layer 1 (i.e. "TRKJDFFI"). 

35 At step S56, the control unit turns on the tracking 
servo circuit and the sled servo circuit, and causes 
switch 31 to couple the CLV circuit to the spindle motor. 

At step S57, a focus offset adjustment value is de- 
termined in the same manner in which it was determined 

40 in step S48, however the value determined in step S57 
is stored as the focus offset adjustment value for layer 
1 (i.e. "FCSJDFF1"). 

At step S58, an equalizer coefficient is determined 
in the same manner in which it was determined in step 

45 S49, however the coefficient determined in step S58 is 
stored as the coefficient for layer 1 (i.e. "EQ_COEF1 "). 

At step S59, the focus gain adjustment value is de- 
termined in the same manner in which it was determined 
in step S50, however the value determined in step S59 

50 is stored as the focus gain adjustment value for layer 1 
(i.e. "FCS_GAIN1"). 

At step S60 : the tracking gain adjustment value is 
determined in the same manner in which it was deter- 
mined in step S51, however the value determined in 

55 step S60 is stored as the tracking gain adjustment value 
for layer 1 (i.e. "TRK_GAIN1"). 

At step S61, the content of a predetermined disc 
address is read, and from the content at the disc address 



5 



EP 0840295A2_L> 



n 



EP 0 840 295 A2 



12 



75 



7. The method according to claim 6, wherein said fo- 
cus offset adjustment value is set according to a 
miminum jitter level. 

8. The method according to claim 1 , wherein said at 5 
leasl one initialization value is a focus gain adjust- 
ment value. 

9. The method according to claim 1 , wherein said at 
lenst one initialization value is an equalizer coeffi- io 
cteri 

10. An apparatus for initializing an optical disc player 
p'o» to reproducing data from a side of a multilayer 
opididisc comprising: 

me*ns to* Determining at least one initialization 
vm u«: lot .1 t*r st layer of data on said side; 
fTk>in^ tc vorng said at least one initialization 
v.i oo i^r uv; m reproducing at least a portion 
u* >iO it it Iyer of data; and 
mem* to* repenting said steps of determining 
/•na stor ing tor the remaining layers on said side 

11. The Hpp.irHtuc according to claim 10, wherein said 
ncHns to« determining and said means for storing 
operate on ^nd layers according to a predeter- 
nmori »ohro ot layers. 

12. The apparatus according to claim 10, wherein said 
at least one initialization value is a tracking offset 
adjustment value. 

13. The apparatus according to claim 12, wherein said 35 
tracking offset adjustment value is set to a value that 
causes a DC component of a tracking error signal 

to be canceled 



19. An apparatus for initializing an optical disc player 
prior to reproducing data from a side of a multilayer 
optical disc, comprising: 

at least one initialization value setting unit for 
determining at least one initialization value for 
a first layer of data on said side and at least one 
initialization value for a second layer of data on 
said side; and 

an adjustment value storing unit for storing said 
initialization values for use in reproducing at 
least a portion of said first layer of data and at 
least a portion of said second layer of data. 

20. The apparatus according to claim 1 9, wherein said 
at least one initialization value setting unit and said 
adjustment value storing unit operate on said layers 
in a predetermined order. 
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14. The apparatus according to claim 10, wherein said 
at least one initialization value is a tracking gain ad- 
justment value. 

15. The apparatus according to claim 10, wherein said 
at least one initialization value is a focus offset ad- 
justment value. 

16. The apparatus according to claim 15, wherein said 
focus offset adjustment value is set according to a 
minimum jitter level. 

17. The apparatus according to claim 10, wherein said 
at least one initialization value is a focus gain ad- 
justment value. 

18. The apparatus according to claim 10, wherein said 
at least one initialization value is an equalizer coef- 
ficient. 
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FIG. 2A ( st r ) 
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FIG. 3 A ( s^—J 
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FIG. 3C 
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(54) Initializing optical disc systems 

(57) A system for initializing an optical disc player 
when reproduction of data from a side of a multilayer 
disc is desired. The initialization procedure involves de- 



termining one or more initialization values for a first layer 
of data on the side, storing the initialization values de- 
termined for the first layer, and repealing the determin- 
ing and storing steps for the other layers on the side. 
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